of ultrasonic encephalography have appeared from this country. 6,2~
The reports cited above and the simplicity and harmlessness of the procedure encouraged the authors to test its usefulness and accuracy on the Neurosurgical and Neurological Services of the Los Angeles County General Hospital. Detailed description of our technique, methodology and anatomical interpretation of the M echo is not within the scope of this presentation, and is described elsewhere. 4
A rare earth crystal vibrating at a frequency of ~.0 Me. with approximately ~00 pulses/see, was used as a transducer and receiver of sound with an oscilloscope calibrated to display actual intracranial distances. Recordings were obtained from right and left temporal areas. Deflections of the midline echo greater than 3 mm. were considered abnormal.
We have used the "Ekoline ~0"* ultrasonic encephalograph on 375 patients. The following data were derived from only those cases in which there was unequivocal verification of the diencephalic midline by pneumoencephalography, angiography, pineal displacement or autopsy. All cases in which the verifying data were equivocal were excluded. It should also be pointed out that we did not consider the surgical findings or subsequent clinical course of the patient as a sole index of verification, because surgical pathology and clinical course are at best only presumptive verification of a shift of the midline. Surgical pathology was demonstrated in all of the cases in which a shift of the midline was verified by the radiographic techniques.
There were 159 cases in the resultant verified group. In 116 cases the ultrasonic * Manufactured by Smith, Kline Instruments. encephalograph indicated that the diencephalic midline was located within 3 mm. of the intracranial midline, and 48 cases in which the M echo had shifted more than 3 ram. (Table 1) . Of the midline cases 108 were verified as correct. The 8 incorrect, or false-negative, results represent an error of 6.8 per cent (Table ~) . Careful scrutiny of the patients in this group reveals that in 1 case there was a 3 ram. shift shown on the echo as compared to a 4 ram. shift of the internal cerebral vein on the angiogram. In another case the echo was midline; the angiogram showed a greater than 3 mnl. shift, but the shift was caused by an intracerebral hemorrhage from rupture of an aneurysm of the anterior communicating artery, which at autopsy was found to greatly distort the 3rd ventricle and diencephalon. In the remaining cases there was no apparent explanation for the incorrect echo.
In 43 cases in which the M echo indicated a shift greater than 3 ram., 4~ were verified as correct, resulting in a ~.3 per cent incidence of false-positives (Table 3) .
The greater number of false-negative than false-positive results is comparable to those of other investigators, and suggests an area of precaution when the ultrasonic encephalograph is utilized as a screening proce- dure. In this same regard, there were four unilateral and four bilateral subdural hematomas that did not produce a shift of the midline on angiography or ultrasonic encephalography. The true value of the ultrasonic encephalograph to the neurosurgeon and his patient cannot be portrayed by statistical data alone. It can be gleaned only by experience or a detailed review of a wide variety of clinical problems. The principal circumstances in which we have found the ultrasonic encephalograph to be most helphd are summarized below.
Acute Cerebral Injury. 1) It may be difficult to exclude the diagnosis of subdural and extradural hematoma in the severely injured or precariously ill patient: The neurosurgeon recognizes that unnecessary angiography and exploratory surgery may exert an adverse effect on the patient, but he cannot afford to overlook a complicating intervening hemorrhage. An ultrasonic encephalogram demonstrating a nonshifted midline echo may provide the shred of reassurance that will enable him to be confidently less aggressive, or a massive midline shift may reinforce his suspicion. ~) Patients under neurosurgical observation with an apparent uncomplicated cerebral contusion in whom there develops an isolated suspicious sign such as a transient anisocoria or unilateral reduced pupillary reflex without other signs of hemorrhage.
3) Patients admitted to the emergency ward of the neurological or neurosurgical service in coma, without reliable history, who have external signs of head injury but in all probability are comatose from a cause other than the head injury.
A nonshifted midline demonstrated by the ultrasonic encephalograph can provide the immediate reassurance that the clinician requires in order to proceed with an orderly and systematized investigation. In regard to all of the above categories, it must be emphasized that the ultrasonic encephalograph is merely a useful adjunct and is not to be substituted for the classical methods of evaluation.
